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STABILISING FRICTION LEVELS 



PCT/IB97/00146 



This invention is concerned with stabilising friction 
levels. The invention is applicable, inter alia, to brakes 
for automotive, railway or industrial applications. The 
invention is particularly applicable to brake pads or 
linings of the type which comprise particulate material 
bonded together by a cured binder, eg a phenolic resin. 

In brakes, a friction material is pressed against a 
surface to create frictional forces. The size of the 
frictional forces depends on the pressure applied, and on 
characteristics of the friction material and of the surface 
engaged thereby. The relevant characteristics of the 
friction material are referred to herein as its "friction 
level". For example, the braking force available from a 
disc brake depends on the frictional level of the pads 
which are pressed against the disc. 

In service, it is desirable that a brake friction 
material exhibits a stable friction level in order to 
achieve consistent braking forces. However, it is found 
that the friction level of a newly-installed friction 
material, herein referred to as the "green friction level", 
is often lower than the friction level achieved after a 
period in service, herein referred to as the "nominal 
friction level". The increase in the friction level in 
service is caused by "bedding in" increasing the operative 
surface area, and by heat generated during braking altering 
the structure of the friction material. This leads to 
inconsistent friction levels between installation and 
achievement of the nominal friction level, herein referred 
to as the "initial friction level" and inconsistent 
braking. 

Many brake pads and linings are manufactured from a 
mixture of various friction-enhancing particles and uncured 
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phenolic resin which is compressed, and subjected to heat 
to cure the phenolic resin. It is known to attempt to 
stabilise the initial friction level by coating a newly- 
manufactured brake pad or lining of this type with phenolic 
resin containing particulate alumina. The resin acts as a 
carrier for the alumina which acts to enhance the friction. 
This type of coating gives a temporary increase in the 
friction level until it wears away, thereby resulting in an 
improvement in stability- However, while this type of 
coating increases the green friction level, it is found in 
practice that the coating often wears away before the pad 
achieves its nominal friction level. This results in the 
friction level of the pad or lining falling from its green 
level before recovering to its nominal friction level. 
This results in a period during which the friction level is 
not stable. Furthermore, such coatings may smell or even 
burn. 

It is an object of the present invention to provide an 
improved method of stabilising the initial friction level 
of a brake friction material. 

The invention provides a method of stabilising the 
initial friction level of a brake friction material, 
characterised in that the method comprises coating the 
friction material with a coating which is insoluble in 
water and which comprises an inorganic binder selected from 
alkali metal silicates and metal alkoxides. 

It is found that a method according to the invention 
enables the initial friction level to be stabilised to a 
greater extent. Furthermore, no smell or burning problem 
is experienced. It is also found that the coating seals 
the surface of the pad or lining reducing corrosion during 
storage. 
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The inorganic binder raay be applied with a solvent, eg 
as an aqueous solution. 

The coating may also comprise particulate friction- 
enhancing material which forms a slurry with the binder* 
The particulate friction-enhancing material is preferably 
inorganic to avoid fading of the friction level and must 
not react with the pad. Fine particles are preferred which 
may, for example, be selected from minerals, ceramics, 
certain metal oxides, carbides, metal phosphates, and 
silicates. Preferred materials are alumina, and silicon 
carbide. Preferably, the particulate friction-enhancing 
material comprises a mixture of two or more materials, in 
order to allow the green friction level and, if desired, 
the visual appearance of the coating to be adjusted by 
varying the quantity of and/ or the proportions of the 
materials. For example, the green friction level can be 
adjusted to match the nominal friction level. 

The inorganic binder may be a silicate or an alkoxide 
of a metal selected from the first to the fourth main 
groups of the periodic table. Preferred possibilities are 
sodium silicate and potassium silicate. Where the binder 
is an alkoxide, it may comprise alkoxy group selected from 
methyl-, ethyl-, propyl-, isopropyl-, and phenyl-. 

The coating may also comprise a pigment to give the 
coating a distinctive colour or to match the colour of the 
pad or lining. Suitable pigments include black iron oxide, 
red iron oxide, and chrome oxide. 

The coating may also comprise a surfactant to improve 
wetting of the friction material by the coating. Where 
more than one particulate material is used, a thickener may 
also be included in the coating to reduce separation of the 
particulate materials. 
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A coating according to the invention can be applied to 
the friction material by various methods, eg by brush, by 
roller, by spray, or by dipping. The consistency of the 
coating can be adjusted, eg by adding a thickener, to suit 
the application method. The coating can then be dried at 
room temperature or by the application of heat. 

There now follows a detailed description, to be read 
with reference to the accompanying drawings, of a method 
which is illustrative of the invention. 

In the drawings: 

Figure 1 is a graphical representation of the 
performance of a brake pad having a coating applied by the 
illustrative method, showing braking moment in Newton 
Metres (y axis) against braking pressure in Bar (x axis) ; 
and 

Figure 2 is similar to Figure 1 but shows the 
performance of a similar brake pad without a coating. 

In the illustrative method, a coating was prepared by 
forming a 30% aqueous solution of sodium silicate. To 20 
parts by weight of this solution, the following was added: 

2 parts by weight fine alumina particles, 

2 parts by weight fine silicon carbide particles, and 

3 parts by weight fine black iron oxide particles. 

This resulted in a black slurry comprising the aqueous 
solution, particulate friction-enhancing materials, namely 
alumina and s .icon carbide, and particulate pigment, 
namely the iro oxide. The equal proportions by weight of 
the alumina and silicon carbide were selected to give a 
green friction level substantially equal to the nominal 
friction level of the pad to which the coating is to be 
applied. 
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The slurry was applied by brush at about 0»016 gms per 
sq. cm (wet weight) to a disc brake pad of conventional 
formulation which is bound together by a cured phenolic 
resin. The coating was dried by the application of heat. 
This resulted in a pad having a coating thereon formed from 
sodium silicate with particles of friction-enhancing 
material dispersed therein. The coated pad was then tested 
as illustrated by Figure 1. 

Figure 1 shows a line 10 which represents the first 
performance of the newly-installed pad, ie with its coating 
intact and having the green friction level, and a line 12 
which represents the performance of the pad after bedding- 
in, ie at nominal friction level. It is to be noted that 
the lines 10 and 12 lie on top of one another for much of 
the curves only parting slightly at pressures above 6 bar. 
This indicates that there was little variation in the 
friction level. 

Figure 2 shows a line 20 which represents the first 
performance of a pad similar to the pad of Figure 1 but 
without a coating. Figure 2 also shows a line 22 which 
represents the performance of the pad after bedding-in. It 
is to be noted that the lines 2 0 and 22 are spaced 
progressively further apart as the pressure increases. 
This indicates that there was a substantial variation in 
the friction level. 
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CLAIMS 

1 A method of stabilising the initial friction level of 
a brake friction material, characterised in that the 
method comprises coating the friction material with a 
coating which is insoluble in water and which 
comprises an inorganic binder selected from alkali 
metal silicates and metal alkoxides. 

2 A method according to claim 1, characterised in that 
the inorganic binder is applied with a solvent. 

3 A method according to either one of claims 1 and 2, 
characterised in that the coating also comprises 
particulate friction-enhancing material* 

4 A coating according to claim 3, characterised in that 
the particulate friction-enhancing material comprises 
a mixture of two or more materials. 

5 A method according to either one of claims 3 and 4, 
characterised in that the friction-enhancing material 
comprises at least one of alumina, and silicon 
carbide. 

6 A method according to any one of claims 3 to 5, 
charascterised in that the coating is applied as a 
slurry. 

7 A method according to any one of claims 1 to 6, 
characterised in that the binder is sodium silicate or 
potassium silicate. 

8 A method according to any one of claims 1 to 6, 
characterised in that the binder comprises an alkoxy 
group selected from methyl-, ethyl-, propyl-, 
isopropyl-, and phenyl-. 
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9 A coating according to any one of claims 1 to 8, 
characterised in that the coating also comprises a 
pigment. 



10 A brake pad to which a coating has been applied in 
accordance with any one of claims 1 to 9. 
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